APPARATUS AND METHOD FOR GENERATING WOBBLE CLOCK 



Ail apparatus for generating wobble clock comprising: an operation circuit., 
receiving a wobble signal and calculating cycles of an oscillating signal during a cycle 
of the wobble signal to derive a cycle value and comparing the cycle value and a 
preset cycle value to output a first protection signal; and a phase lock loop circuit, 
coupling to the operation circuit, receiving the wobble signal, the wobble clock and 
the first protection signal, determining whether synchronizing the wobble signal and 
the wobble clock according to the first protection signal. A method for generating 
wobble clock comprises: according to a first protection signal determining 
synchronizing phase of the wobble signal and the wobble clock to output a control 
signal; outputting a control voltage according to the control signal; and adjusting 
frequency of an oscillating signal according to the control signal. 
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jtMKmmmmit^ - m$immm&*m#imm • his initio At 

HJ'O W - • ^£##:ffi##^/ri1 :l ' )l':ffi)V ( optical disc ) «S| 

- • *w > M^Mts«j§£M - iii/i': cd ytm^nmrn^ 
rim a 65omb t^M ' mittimmmm^mn^m^ • fKiM^ 
si m if w 7t « >t a *& it m m - yt m n n m u mm mm a- m m m m 

K Pr)jmm.W.l$i!'i ( digital versatile disc, DVD) > 1 1- K 'J * r i'i fll'l'j CD 

xwtKwm ' fBg-ft^M^PM^M cd 3fer*)t ° -mm m • ^v^mm 
i±Lmn-mife±mi%mmnmftmnmw • ^epw^w dvd t^w^ 

& ( DVD-Video disc ) > DVD g^^Jft — §B»»_t nj*5&;*:#5 

4.7GB . m^jisis • m&^mm'hmm&Km&mmmmm 

± • ffi&BM dvd >fc?«J fir X - ^.:mMVfM)\ W-A*m\kW.)\\ 



Jli^MfiPnJfgM- # Xij fj{2 ®{ V/. iif j V * mR iiy ffi W £ m Vi H > ft 
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mmrpmmmmmmm ° 

fll — liTfcliSfi^lItmSH ( pick-up head) 31 H US :>£ I3£ Jt «J 75 « 
5 BhSmSl 31 i'H,mlUfirnm tfBtria^ 30 Kj3fc:gK(* 

Ei.-K ) z a a > itHMii ' sa * sb > sc « sd . m^mmmmwi 
^ ye m it /x a* ® sb f# ; m mmmm&m m m m m. m m t< m » ^ w 

10 ^ sa > Sb > sc « sd ^;l!iJ:^)!'l<JVi^-|- fcKtJfi-ife fm • ll'KS $0 g§ sa M 

^ iii si a<j ix it iffiii it tfimnn m m - m «i ft- m - m m m 

m ° m^ytm^mwj • isi3i m#^ttiK 32 #7 ^ jt 

31 Ju&j&iBISS sa 35 sd . IfliU 31 ^^KfM^iiiJliljmi^ 

15 28 - m&M^m#jmmm ° e - asmsi 31 gj^ 

fit PI II. 'f ' &%i&mW±J5&3mffl& Sa^Sd ##MJJlMlM 2 8 

atammm±-j5 • n 1 3N m * 5^ o tu % i:<> 1 ■. n i-j & m m sb > sc - m 
vi &mmmm t a • afim^MW«jfeii$#B&» > fl#mM!!£g£g 
«afitffiMm#^.}iiiiH^tii#^^c&^ - 0fju ' Mas 31 mnmm 

20 H Kj $A 2 8 ill] H — II Rj 1ft gff (wobble signal) - K Si tt!i Ift 

m «s m in — iw- si # >?- it m m ±t m m c ad i p ) ° 

tinM$?-ffi1g$G ' fiihfJ^^^ffifiiHai (phase modulation, 

pm) ^I53»»j!M4 ) ' M3u^M--t«JS-{@Ha^M#f!fJfl 9 3 

25 mkm^ • a'f 8 m ffii s& m w is fs 11 a* ^ ^ ^ id m m &t n • 
mm—iiLitmmmmm cadip decoder) MiismMfiiiLM - it 

40 -fe^W — ( delay circuit ) 42 > • m)<< ill lift ( mixer ) 

30 44 - — ittgiail^ (delay lock loop, DLL ) 4 6 > • frit W 
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( frequency divider) 48 ' ])X 

f/< a n ! m • n m m <r & 

Sin( 6> ) *Cos ( 0 ) = ^Sin(2 d ) 

5 is] jit - m mw\%%iix sin( e )m m > m m m n m a < i > *r m 
m 0.5* s i n ( 2 o ) - tin m m m ' us. fit m n m u m .;w is u 5$ is & 

fi:i!.> ' ^mmmm^^tmmm sin< 0 +iso > >mm ±1^*1^ ( 1 > 

■J'f.f 0.5* Sin(2#+360°) > U\m 0.5* Sin(2tf ) - I'Mr.W fU'! nf f/ • 

10 » *b & Hi $g £ is kj m m m ^ - # « e m « si m m m ° & it & & 3? 

>W (I'^lr 4 0 ft tli ±. Mt ffij ^ 3fc H ^fe W. # +@ fi if 18 £l fiH ffj B# M - MfS 

anis^m^ - it si ^iM^iHM > Miiii 42 %mm^m 

15 f^if SI S2 > 5£3imB§ 42 iMIlK^ SI iH^fSM 

153 ' MPMH£ S2 H^fK si £fflf;£i£fS 9 0° - mm%% si sin( 0 ) 

*> = r: > mm^t s2 ias sin< ^ +90°) . fc&pmwt si mm cos( 0 > ° 

■&^c«k 44 f£ffi3fc£j!n§i si - s2 mf j mmmniiimi^m^t S3 • ^ 

it 5 g 5$ ( 1 ) &| m^S3^^S|f^0.5* Sin(20 ) » ^ g|] ,Ul g£ S 3 

20 m m m m m m m, suzm m w m m ° m m m m m m 4 e m & m m m. s 3 
m m m m %%s4m # n m a* s 3 . bp « #i * i2& 4 e nj $t & £f m sin (2 
0 )mmw, s4 > m^mm 48 mjsih^ s4 um^m^mmwt s4 ^ 
•i-;'^ .i/i"^ s5 • gfftiift ' m^i s5 %m^m\<iMm^mwmm - mm 
si mmmiiimm^mmm^ 'mstnmm s5 mmwt si mm xor 

25 50 jifr- xor - i>}i"fi¥{!i\*)m SI 

ffie«{fc^M»3M^#is±ih^s- adip . mnmttmmmmmmmm 
irum si ^M^tiH^ s2 • mst^mmmmmmm 42 ^a^s 
sine 0 )m^.mmm c OS ( 0 )wwn - ^iPMiisi^ 42 mmsmh§!« 



xor MftS^SliS- so . i i ;t » 
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Ttmwu si &\&m&mm • mummmm 42 ^m^mmmm^ si z 
mmMmmnmmmm si m±/h • Hitt^^^iimi^ 42 i$m&*£ 

^[lllMU'M^i (analog-to-digital converter, ADC) 62 > — 
(differentiator) 64 - — fH^S (multiplier) 66 • —mfflWfa 68 > HJ£*SS 70 • J.U 

xor MsffrMSffRiS 72 • ffi^fe&tfM5W8£ 60 mm tM^m^(X^m 

wmmmm^mwmm^xm^mmmmmmmrimmmmw ° si #a 
io iitt^iii/jmgt - HjH^it/»<&wt&2& 62 #frt MthmM si mmmmmmm. 

Wm S2 J^fig^JB^Kfv.^ffia ( digital signal processing ) • i^M®^ 64 

M'JMji^' S2 iifT^^-Mf^s^ffl?#im^ S3 . rmmsmm si 

Sin(0) - M!JMFr3«tb/i(£fi»m^ 62 MfxlR«l»ft& • Wmmms2^m 

mmm$ sin( 0 > - ant sin( 0 )wmmmmm c OS ( 0 > . immm S3 tron 
15 /it co S ( 0 ) - 4f$;jiii;i 66 mw'^mmi si * S3 mimmmrnnmimm S4 - f« 
^^(l)nr^iraK S4 mmm 0.5* sin(2 0 > • #hij-« S4 w«wsnn S2 
zm^mm'-i ° ^^efflmps 68 S4 mi/ji^ S5 iwi#^f« S4 > 

2FfiP$RfBTO 68 nJiiimf m Sin(2 6> )EJiftS« S5 - MP£«iff 70 ^MWSRM S5 & 
a^MMIHM S5 £^ WillK^ S6 » ift±S ' S2 * S3 > S4 > S5 « S6 {%M 

20 mmm • S6 f^Mjsii^ifiM^^iiKjBf m > r?nm^ S2 imffif&Mn 

^flfjift^ ' Hltb#m§!« S6 etim S2 ®& xor IMff^mift 72 Mr • XOR 

mmmm - m^immm S2 ^m^mitLmit^mmmm.%mmn adip - 
M{ifuws»«^ 60 nmwm - ^^JrfmtbMKjin^Ktffift^wisfj^ 
' m&Mitmmm^ 62 naas#$ia?m& 64 mmmmmmmMMm 
25 mm • i.^TMmmtbmiiw«mfi^BtM£ri^* • mttmtmmmms 
62 ^^ffiffl^^fiTcm^s^tbin^ - mn^mm dvd+r %mmm 
dvd+rw ymmmm • «tf3/iu«^M3i§ 60 rj^jgjwtmrfiji^ dvd+r 
ymmm dvd+rw ymm^mmvjj ° 

30 bm*#ra^-®{MI^-fM^ 
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m^m^mwmm - mmwmm^mmmmfmmmx^ > mmm -vmzm 

10 mmpmmmm-mm.mmjz.mm ° 

15 «^«^M^gM^m»mi««m^f«Eti^s^^^^}iffij0#M ' mm mm 
- MMmmm^mm so & ^ — ^ m « ^ (band- P a SS 

filter, BPF) 8 2 • — ( slicer ) 8 4 - — mWM$& 8 6 > M 

At J^t'f f .1 il llVY (phase lock loop, PLL ) 88 - MWM$& 86 '■>!. ;'? 

W — tf-SfeS (counter) 92 — ItmMMW-TC 9 4 • f f 1 1 Yil iivi 8 8 

25 fe-c^W — ffifu-^^tb^^ ( phase-frequency detector , PFD ) 

96 . — Mm m f& §§ ( loop filter ) 98 - - Ig $g » ^ 
(voltage-controlled oscillator, VCO ) 100 • ■ ill; IS 
( frequency divider) 102 - J;A Ml ■ ?l£ W 104 ° 4 •■ i : f //Ji 1> ij 1 1 1 ' 

}»n#igjs^i» so tMim&mm ■ dvd+r dvd+rw mmm ° 

so ffj^aper dvd+r wmm dvd+rw wmmytmnm - ^a^^tgepe 
^^^iB^jiS'jm^^ > jAiiii; dvd+r )mmm dvd+rw mm&mmsLR 
ffiammzmmmm (wobble dock) mmnm^Li±mm - mmwjmmm±m 
m so tmiki^mmmmmn. mimmm^wm ss mm$mm decode > 
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J. J i.'.j' Q fig (Q factor) > m^MMM (frequency domain ) tpMMti&MM- VMl 

m>mmm • mmmrn^ si lumit (sharp) mmmmmm^ • m^rst 
k 82 mum si @m i iimm si ° nt^ • ;wsi ^wtstesJiii^OT^ 

5 E»M«y« 82 . J.»«#^«/£«»j ° & 

^ ' «K84H|Jffl^^S2 (32^) ffglfifaSMiftlW S3 (^)-^tt 

InlHf miHWrn S3 86 J^R^ffiTO 88 - 

mmmmnm ss mm > ^m-mmtmm 96 mmwm S3 jamst se £pg 

10 M4«0WI£fi: (difference) imiVJWimi UP faj»M$E DN ° H'fflfi- 

s^ttKs 96 fim^f up m^Mi^K dn mms§«« 98 m > ms&tim 
§i 98 wzi&mm mm up iH^fMirm dn ^mus— mmmmm v c 

M§§ f 00 - ' i»?lt« 98 — «ffiffi#TOK charge pump) 

H— f£M«tff§ ' KttEH#«J^#^iiSfMIH^ up |agi§i|g« dn 

M vc ■ n rJ:A • ISH^ ioo fiMflitt^ME vc *m!/iJiCte/n.Z,iJ^ S4 

aw? - ifff+.s: > #mmm*p - mmmwm si - mnrnmrn ioo 
S4 iMst^M^ffir^^ > wj^Kift ' $<» dvd+r mnmm dvd+rw mm 
& > mmwm ( mum si > 32 m^te (channel bit) 

20 sA^«M-^jB#ra - mmm—iiLTtmxm^mh'mmmmn it - 10 -» 
mjtoi^ito^ 32T . ^j§sm > ^sim^ ' -fflminsg 100 mmtkZM 
wt S4 wmwmm si 32 fg > ^fip^m^ si mm>m-<mm ax) 

TfS 817.5KHz • mtMM S4 WU 26.16MHz - 

25 ^mm-mmtmm 96 S3 mm se ^mmmmmM-j^m.^ 

m&mqww. up mmmm dn - ^mp - wm se mm S4 wru • mm rm 
iftiamKr ss niwjitkj'iifi-.inM S4 ^i'jMiin^«;5iv 102 i^Mt^wi^ifl^ 
S5 . mx ' m±mm > mmmmmm 100 mm^raK S4 mmmmmt si ^ 
mm 32 fgBf - imitr.i;-} 102 fisijiflM se mmmmwm S4 £jg5g#j 1/32 . m 

30 n-:a ' -4&tBm*¥ ' liiii ioo rffM^^F^ S4 mm^m^mwsgt si 
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t&mm 32 m , pm^mmmmm 100 mmsi-zmst S4 mmmmwm si 

mm k fgR# • 102 MSfJEHtl S6 ift»»l<^ S4 zmmm i/k - - 

mrn$ M4mm-^mmms5 mm mmmmmmm se cmr) turn 
5 ie^ S6 ffi^M S3 zmmmmmtmm?. • S6 S3 mmio 

M4II •• iii-.ll" ' ,iHiM: S5 gpnrffl^fF^HffijB#MW»W^ si • IW^I si 

^iuffifeM«*^miHii^fea:«s- - ith^f - « ' mm 102 r^ss-am 
S4 itfri^»«^mM S5 mjg^j - mm^mm^mm ° 

10 

Iff 4H -12 lift 8 8 ^Mfl^M^PT ° «!J*fft ' J7 m Wi se #jiE& 
(rising edge) fthK/^H^ S3 fa IE It » ' i'J#«#fflfi-« 

^tb$£S 96 S 1-^ fflmwi dn filffl^iiEiaifl vc - Mpp$ 
ffilflSt S4 £jg*ffijH*fc^3fciftj»M#l!» se £T — %.jEf&mm*km 

15 p^g > m 3fe # ie a ijij m s 6 m &m%mm. s 3 £ & fa ha- j& > ifu 
.iHM ss fa leu fimj^iw ' tiifw -a'i4UL^ gg 96 tiii^gii 
ss up mmm ( impulse) . MffiirJisjHt mail up > dn mtu 
m—^mmxs.mmi^ ; - n,iH^ S3 faiE^!£nt^i« se 
fa ie m m & 1$. 'Wmmm m & - m m it sem^. m m m m up u.m 

20 mm ft m m, n m iivc^ hp m m m ms4z m m mm&w m ¥ m §1 

s 6 2. T - HI IE If fa it £ B# HO » ffl 3fc fii IE 1 1 M iiJi se ,> f|| < i & & m ¥t 

S3 ^ffifi^j^im • mnm%% se faiEiMM^Bt > tB^-is^fcbK 

m 96 #j*&j££&$|$iaie dn faMrMMIsJI^SBKMIM up> 

dn ifu /rj^ ••■xMiii'/K :i ; fa^n; ° itL^f ' ?;v i« se mwm S3 iwito > 

25 IK 9E s 6 fja m 9ft s 3 2. lE It # fs] Hf iSffiffi- « >?3 th «t 961 * S ffjiJ 

up esi ^ fM fj\ %a dn . mmwmmmfflm^i up ffig?fMBKM dn - 
iii in m m m m up mw m m m dn f^ ;> su in a m n m m <& m m n m m 
m vc Knmmm up mnmmm dn mmmmnmmrMi duration > 

lliln-j - HiLt#m^ se ««( ,l« S3 lujftiii.'f , I'MHWiiVi 88 M^^niEm 

30 ^t^$!jttK vc m&mmm S3 - ^fip#ii,«%^jt t» S3 » 
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m&M ' mmmm ss j^usmmnM.i& c failing edge > mm^^ 

ttiEftl dvd+r hp dvd+rw M t& ' m ^ H1R S it m M m m §f 

5 if J , f ' — fiX±^)fSf^7C (ADIP unit) f«W 9 3 fMffijiM - 

s mmwjmmi^axmiiLmmm^mm^w.7t (adip sy nc unit) .a? 

mmW-Tt (adip data unit) - M5'HT-; 85 {0 II Kj M H! M * ,M E±J*B 

m • ^itfami® ss mmmm^mximmm s2 ^mmmm. S3 

i& ss s^m 85 fjrM # ii ! t\v m ;± m m & m w ikv ^ ' i • v,- m. it 5£ r * : t mi r f> • 
miEmmmwmm se . mmi^iw ss m^jm^mnrnm si * 
fi iii: m m m m m m r-- > mm > m m m s m m i<i m m z. m wj m m m m m 
Ammmmm^.mm so m - mmnrn ss mmmmrf^nm^imm. 
15 s 6 m tn m m m m ^-mmun^ m m - m st mf%m m m m m ± mm so 
mmmmi^mi^m^mm^t ss ° ut^f - iv m&t se mmniMmm'^m 
kmmu^ iu i mm - uij^fiivtm ss mmmMmm-Mm.mm^mm 
wmm se - iffmm.mmmmm ss a^fg^w . miu • s*^$rmi& 

20 M^n^in^ S3 c ^fiPinsK S3 4>f^j«ffl{5:ii«KjMsy ) mmm 

IM se |a]#mS« S3 ° 

^SMfUf ' M^jMM^f ioo mi^^HilWm^ S4 #HrAI+ 

m§ 92 . \(n,;m\K 92 s4 zmmm+nm^ S3 ^ • 

m 92 #m^if»:m^ S3 mm^^^^^mmm, s4 

WJ ' HjltfM«J#cliftafc§ii 92 drtfjiftff- Mffi pro 3fc#|»f^§ffi S3 £ f:j; 

30 ■ [5ji^#tbi5iS»mjc 94 mfmmm prd M^mra^M 
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mmft^^m&&fem^m&umwm prdnci ^mi\L-mmttmm 
up » dn ' mmm^m^im 9 8 itmnH&^mmwx^t up • dn • 

mJ«?>lLSffrM vc {ft#,«^f! - j& '") IS ift • MSJIM^ ioo tf, 

5 (hold) &mm±mmm S3 i^tsu S3 ^Mmr- 



S>Wfc S2 84 m^^fi ( slice level ) iiiWIHat S3 - 

« ' TOfc S2 UiJili>t(^IV ir ninJ|^>ffil!l^Mi^ OMUmm si ) 82 

10 mmmm&. • $ntMf» • si 44Bf&iis§^s«9Wi?5 q {b«sm 
m 93. mm. • ftft#^m^ S2 iBm^^jteWM^fts > & 
*jg£ga ' mmm si 'pf'iwj s mmmmmmmmmmmm • 2«sftH; 
q M&waaM&s 82 ist > m s rnmrniwrn^mm^nmsmmmmm 
mm > mum 8 fi^tifiiiia^MPHrtgMi^m^ S2 8 „ 30 flg^^j^ 

15 i<f3>ii - ' ^fHK S6 mm S3 [wj^pf - fi^WM^ • mm S4 

^fiiHM S3 zmm 32 fg-mj^i f-8fcsi 92 mm S4 ^ro^stmmss S3 b#» 

S3 rti«^M«9M#WiSmtf«ia 32 |$ff- mm PRD . ^ffi] - jg^§jg SI 

*ffif4ifji«Msgi^«5: 8~3o fra^«^«jig^iij#^«fii^;ifis« 32 mmm 
prd ■ Hitb^Br^a^s^^iSffi 8~3o immmm 32 ^it twa prd mmm 
20 §^ S5 fip^ms^jjm&^Fjig • it &m - mmm S4 ^mmmmwt S3 
n ft? > mumm^ 92 mmm S4 ^s+wi^ S3 b# - wm S3 4>*^in§£ si 

mimmmmmmmmm - iweM 100 S4 #HJi7nm#tt 

^S*^*rfDffi«»»j > WHtTr -iif«i prd /Hft N+An h# > Rigging™ 
25 M^MMM^ ° fllUW • ItMfii prd M^Mift N±An r# - s 

ffi$w • mi-mm prd 33 j^^f/j^ 31 h# (31^ prd ^33) • mmmm 
mmum—mmiimmmmm ° 

30 mmmms. • Hsmiiiram^^ifmifs 86 e^f^M ° iii tro 
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Ffr%mmwmm prd - mmm prdnci > zxi&mm -n me • mms.m^ > ^ 

h Ti m ' tf-»s 92 -m^: awBtssm > M.a.!pi,4',Mtt!g£5i»ii7c 94 ® 

It-Mfil prd j§ 38 • xfcb^f ' it-^SflTO 94 #|»Mrf-t f«S prd 

si ^mrnmmmmzjm^iwk 8-30 £ng - it - mm^wmm 
5 Mfn'f prd ^mmm^xn 33 j^^/js^ 31 • {mm\\'wi T2 n# • =mm 92 
»mMtLKM^^7c 94 ri<;,i f-iL^fii't prd m 31 > mrwmmwm S3 ^mst si 

m PRD i'-! fJJr> 33 iX,^ RJ\^ 31 Bf • it^M»7C 94 ^fmWWt S3 I : . f t 

wm si ^^Pi!SMmi£# • Hiit - mmmm 92 j^ra T3 ^iv^i:^ 
10 mwjt 94 mmm prd j§ 33 - mjm-mm 92 mnmmrn T4 ssrmMittssias 

W-Tt 94 fttHRIS PRD §Pf| 27 - ^SP^W S3 @Mft5^f« Si cpfflfiMftaftj 

mmw\^m% ° $n«i5p/r^ » T5 m wis* » tbtssnr^c 94 s*p# 

T6 Sfmif {gSOSI 3 Mlti^ffl PRD 33 JUS^/JsEft 31 » Hjtfc ' 

^tc 94 mmwm S3 E^fft^i si ^ta^^isnm^ff - m.b.sb#w ts 
15 Ht nwiS* 9 si ^^^romta* - mnmm 9 m-twa prd 
( frn 8~3o flsiit » > wa^ 33 i^^/Jn^ 31 • mmmmwrnit 94 
Br&tm@ ss m^m^m^mmmm S3 se - mvmmmmm 
mmmnmmm ss mrnmmt S3 ^mitmm^mmmmmmmmmm.tjm S4 
r^ti4 ; - - mmm T6~T7 • =t mm prd wa^ 33 t^m 31 - iic^uRf 

20 m T8 0f • f |«g 92 »mMthiBSSm*7n 94 PRD M 38 A^ 33 > itfc 

imMi'm-'Vn: 94 ^Ammmmmm pronci - mmm-mmtmm 96 s 
pronci m^mm&tmmm up>dn> j?pjm?jM!Mk v c «i 
*#^s§ ' wwnffif#KSS5M^ 100 ^mmmmmmmm S4 - gMufsts > & 
ss r-ii.?!. n .i ts \\!<mmmmi S3 « -^Mtnim^ se • mmm - m r 
25 mm%mm S3 gmas si 4«£iisif®i«««jM» • pjTi»m«^!ii 
,«« ( wa\ 3 m ) tf-gwg prd m^fxn 33 j^&^/js^ 31 r# • th^Mis n 

7C 94 S3 B^SFtftJt si ^ffi&ll«M«i^«ifiiiiA«^S • n 

N/i 'l' ' Bi^lf^fra T9 ft ' If »fB PRD i.l f k^ 33 J^R^/Jn^ 31 • iTijffi^JHf 

I'M Tio ik'j- . r«Mii 3 {@ff fiWfi prd 33 im-f-'h/^ 31 - Hifchfchf^il 

30 nm% 94 ^-lE^^jifmM S3 t^fmm si 4>Muii»MKgm^# > msb^ 
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mmm prdnci - $m - mi^-mmmm 96 mnsmmmrvnikmrn S3 * S6 
>:'\m-)mmmmwmti\\nmm up • dn mnimmwmTt 94 i vmh 
mmm ' ffijxsmm ™ m > ^stw prd -a^ 33 ^/j^ 31 > wummn 
wtl 94 prdnci . mm^mmmfm±.mmu^fnmmm 

5 i/ft o 

Hr,'4 ' ^fffiUM prdnci ij-mi'M Tio igt - t«jS«7G 94 /^IIW.I 

T8-T9 p^m^tt-^sm^ si dp^mmmmmmmmmm^htA s > 
^M-sMK^iasii^sffniiM^a ' a^m^ S3 - mm -mmmmn 

10 se mm&mtm • mmbKsiwjc 94 ^ii^iheuMt^aM - eme^is S6 
"j^ifift'itiM^ ss wmmwmmmm S3 - ^ttm^±:Mi»£iiMfft£i 
f==- ^fci8iirt§8 prdnci s^ra T8 mmm - tbBSiswTu 94 ts~t9 
mmmnfz.mm si 44gfup^M««^M«Afi* 30 > wi^^sm^m 
mmmmmmwmmmmm - m^uM S3 . mb— ^-«ci§r« se 

15 mmmmmiiL - ^fj^iL^TPi^i- 94 fcmmimmmmm ■ mfMum S6 

Rj|iEil^S«g§ 88 |gffijj^fiffii5gin§t S3 • WSJ^IS ' ftttiefTC 94 jft 

T9 mnmmsmi-^mmt si >tffifiM»i®^#^M»B^:^ 30 ■ 
wmmm T9 b# mm^-iti^ prdnci > mmmmmmmm • ^mra 

20 7u 94 m\mm si r|^gfiM^»#6tJM^#^ 8~3o zffi > mm^yt 

^in«::'M!ir^K ' S3 ^ism m xmi^-mmttt^m 96 - m - 
liiH^ prdnci mmfa-mmttmrn 96 > m^mis - mm.±mmwm 

S3 Wffillll PRDNCI . Ufm.m 92 # ^ 5fe f% If 3? I f Wi (B PRD 

' ^s.fcfc$gai3?^7c 94 fK^^^^jBfftf-asjffi prd n ik^w-^miw 
ummvm prdnci i^j^fp • m*omm - i^^i^^n S3 mmm 

30 Afflffi-«Sf?tfc«!SS 96 ll'jll.f )f ; ( timing) tij fg # -ft Jft It $£ M % W- 7C 
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94 mmmmmm mumwxm prdnci mmm • mi^{£§ii« 
prdnci i^^^tiiKM se m^^mi±mm^Mwm^mw2.M - ^ 
mmwmwt S3 n,mm AmaL-mmitmm 96 iiu t^ipii ^ i vu 96 m 

5 ^mm-m^-ummm > nrnff^cmmr ° dvd+r m dvd+rw 

m m - Tfc ± m 33 & is # i/s 9 3 fgi ii sij m m • <ft m - m. ft m m 

Wjt%\& 93 mmmmmmm - u;i|> 8MMioM^*i*fflfciiiit* 

itt * » M $i j£ i? f u jij n\ ii. m m 2. i§ m m %t ( $f bp m s& s i ) <t s 5 m 
io * ffl tfc m m m m m m * m #l & n at £ u ® m m. < ^w;o\m 
s 4 ) . mj m s4 mmmmm 102 mm 7 i- n<j ih §^ s 5 {m w « m *g (>': 
mmz.mm simn xor Msgsim/§¥mte±«^ ° > 

Si»^Ffll5^^mi^ so BrliW^iR S5 RjiEfiiJfeit&flPtfj — te&kgr** 
8 fg(ili!jM^J3|fSfffiatJf£iil:K^f ' M#c» dvd+r fa dvd+rw 
15 ift&te • mm 8 5 j|ilfIKjM±WJJl|aiK^ S 5 Ml f@ - f^f^T — fifefcffS 
-?P x; fitf ffi PJ S8 M 1$ M # W £n $i A Si iij Bf 1141 US 8 0 • Hifcb > A s' 

jismmg k .i i/v^ so mmihwmm ss «ijsmj— ffiai^fJN-^Tc^ag 

W*7n!W^aUB#ff Bij^jhfflfi-M^thiKil 96 fim^fMsrtfi UP » DN 

20 rfn st m m ¥- fV: ii i'i'j a & ° 

vtfK^J^^M no ,\;ir m • ytM^-M^m no <vr?fj -n-f^jv 

112 > —Iff US! (pick-up head) 114 - —MWMMm±m$& 80 - 
25 UR — Uistm^Mmm^ (ADIP decoder ) 116 • ISSISl 114 nj M rf 



flx^BUJn -t^f is g m m m m m m m i- & m m m m m m wt c & w m m 
si) - mm mm - mm m mm ^ mm so mmmmiiimm^m^t si 
m ± # p m m m m m k ( ^ bp u-i a& s 5 > . m a it m n m m n m 
1 1 e m «r ^ ffl as s 5 » ,;h isicf m is m m & ±it rrfi c adip - 
30 ^m*,^ ' mmm. ss n^s« si mn xor M^a^fiPoTp/iwM*^ 
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fflitLmmmzmmiiiitmm » ^wma si 93 mmmmmmth 

titim^Tc) 4' ' 8 {HfiJSt@fiii«5:ilS!jia^m#KI® 85 & f.-j| 
ft MILIUMS)! ' mJ^fti[I:«$4»f§mi^ 116 ^^fiS^lM si faM 

5 n m m * • <§s # -5t m m " f - ft a i^htc m ^ m m ■ m m m m m n 
m^tam • mmm - mm— mmmmmm^m^ i8o o mm{s.mit » 
mat ' &mmas%\Gkmw\%t prdnci jfi&mmm. S3 mm± - mm± 
m pi m jt m m m m - m m mmm m a m ft -m m tt mm 9 6 # j?» n u 
mmm. prdnci mtfeummmmm se mmm - 

10 ^ss m mmmmiE^m ft n « ^ tf a «j m ^s3»$t s& $i i> - m 
ti « fg- 8 8 m ± m mm s 5 nr^ ft i± m m- mm mm 116 m m s§ m 
mmiyLiitmnwinm • ftfttimj§w«i?§ us ntsir- ft±it^ 

xmmmmm§:.mm so mmmm—m^mmmmm—umm^ 
15 prdnc 2 m m i<t-m m it #r^> 9 6 * /.oare n m m prdnc2 jtb m w ix nc 
9hummm prdnci ummmm$& ss m#jm - 

Pj *f - m tbmmmwTL 96 mmmmw. prdnci m • ram§i prdnc2 

20 jyfmiNu^ 88 itBfini S5 mmmMsmwmmM^ ne jKii^mmnw • ft M: 

^ m m t - ft & m m w 7t^m-m m mmm m m m m t m m & > m m 
^ n - iH & m m « is -t w n m m t - h# m- _^ > & *o gg ^ • mtmm ss 

'fiMil'iv.iil^ S5 ' mx • .^'i'fMiM'f' ' ftiihTOiPfiiSJi^ 116 {M##ihffi 

fl- 120 (state machine) fa # fl p 7^ jg H - ^fgfl 120 i-J, ,^fl" ' -F 

^fi^sM 122 • -umwm 124 . ^s-fi¥-^^^tg 126 . mytm 
&m^m no nmii'y • a^j^^^^n^fi 122 . ittHf iiigmi^ ss 

r?Fl^HSjjiUt se .'iM^^Fiil^ S3 <>>lHi4^£i ' M N B# K IE IK ^ se 

30 ail S3 ^rsfafflftM - #f«fr a ir'^ it. 1 / ' mm^umwm 122 m 
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A&mwm 124 - . mummmw-Tt 94 mmm&m k ffliHitfa 
m -rn'Mm m Mw\-m.m. prd > 1 1 > ? « k m^.mm^ • m$o 8 

k- 3 0 > luj m %l% MVc S6 > S3 |HjffiffiJ - -JVM S4 ^ W^J-tS^.i/l 

^ S3 ^gg^iftfim , 122 mxumiikm 124 - 

5 

Ms^at^m 124 im , . m-tmm prd zmmmmmfem m > id 

tb^iSiff^TG 94 ^HPI® #{£itm^ prdnci nmm lllfw-'m^ tbU 

^§ 96 ^Uriim^^mif up * dn ° izmn&mwm 124 b# - r, Kt^ 
b rn.iL ' TfcmtbWMnwyt 94 mmmw.m ± fiiafcteMigjS^fB m 

10 fr>j If & fit prd > ji: 41 i ^ % iY ff> M M 5£ fS H 4 1 • M ftl i<8^i>30- 
I'J*f*^^S8 124 [H£iJ*#ii^li 122 ; jtfcfl. ' V.'v f ^ f|- c i.:^ . 

«o< bp fi fit m n m mm$& ne^smmmmm m m ± mm bo m a j , 99 m m 
s5 miEmmmmmm. si ^mu&mm^— &i±mmw7t< Kinttm 

p»ssaBB^mm«ji^w - mf^hm. 124 iam^^iki 

126 ° 

mmm^-muMm 126 s= . ^n^^t^mmmnm ne ptie 
20 us % fi fpj t — & fit m m m it ^ m m m m m m m m n-\ m & m m > m it ta 
mm S3 g ik m s 1 4 t a & ui a m & * m ^ #s m a ts & - m * it & §1 

96 M • ftfltSIW SI !tff# 116 #^^$gft^ilg« PRDNC2 Sffitt 

-m^ttmm 9 6 wci^ kh^-s^p \k 96 ^rtti^^Ji^M up-dn 

ms^ii-f-^M^Ig 126 r# - ?, m n- d foil > *ftgpte*ih^#*fl?fl§S 

25 j& 116 mmm^T- -^M.mmm^tmm » gi^jisis - 
±it st a? « s 116 ^ ie m : ife 11 pj t — fi fit m m w jt -z_ m & imj 

124 - 

30 m&±m - nm^t se S3 nwb# • #s*«gi^!ig 122 
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mxj%mi\km 124 . m.mwmmmm. prdnci mumwm ; mwm 
s5 s^tfri^fi±ifc««-»iiaE^ 116 ajiEWMmmm^ si >i>miif>v 

jaaaw^t±ise<ji^raB5 • ^m-^mmum^m 124 ^a^^h 
5 126 > mmmmummm. prdnc2 fiWBufMstfM • mzimmm 
mm^mm so m\M^mmm 122 > mmm 124 - vmm^mmm 126 m#i 
j£fl$tra»« 120 $tmmmmmm S6 iRi^mn S3 - m j.S5g%»tBKmi ss m 
fM»i4»-««if& 11.6 it\ nummmmu si nvi nri » 



10 ^l!feF-r-f'A : !!li"fir • ^SMfraJM3£lB»Jffl 

25 j& » ii-K-M)e^*« ' M^mmums dvd+r ^« dvd+rw «^ ° 

■ z:M^^^tb{iiih«^)Wil^6lJ^;®B - 



tii a li m m m ^ £ si ffij n# m m £ e jss 01 n - 3 1 si # is ^ m 



30 |£ 
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HI • 



30 fllifcgflSfc 31 > 114 Hfgsl 

34a > 34b - MWmM 40 gg tb fv. ifh if $P if 

3 4c 

42 mmb& 44 rn^mti 

46 * 68 • 88 5f( f@«B& 48^70^ 102 m Ul \K 

50^72 xoRmmmnmm 60 MtifeiiLfrnftw 

62 II It /!£ fulfil 64 ®5>SH:*m 

6 6 mmm so JMjnf MM^miig- 

82 f@> iii^ 84 * 104 mmm 

86 mwm^ 92 =f^^ 

94 HMWn Wyt 96 fBte-JS^IttSSS 

98 mmmwLm 100 murmhf 

H6 ftifcSfSWflglSlfc 



5 - *f***j|&® : 
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mm ; 

15 H^&^JiSg ° 

25 K*frAlfl§!fftJKS*- ; \m. 

% • 

30 7. it mmmm 3 ^mm^HtMm^^^^e - : 
35 M5EitMfa^iifi^A5v -ss^ffi - mmm-mmmmmmmm-mmm 

f v. ° 
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m- mmmfa » 

10. mmwmmmm i jg^f^RtMiH^M^TO • S4 , ^ai«it mmmm 

10 

12. $p^H»*^jf5sn i ^mat^Bf mwrnm^m^ - M^mmxmmm— ytm 

13. zmmmmnm i roM^B#MM«ME& - k#^m£TOrtj& 

15 jfj//* ' rfn!^«^Bjfl dvd+r %mm&— dvd+rw ytmm - 

14. ^^iifijii^ 13 ^^fat^H#MiH^^TO ' K>\'^)mmi^ -w± 
20 i»ai^ - mmii^a«MSH§« • 

25 JiABrm— MflMM ; 

mmmnmmimmm. ■mmwm^.m^ ; 

30 

16. mmmmmm 15 TO^^Mm^^^s • s^m^ = 

35 

17. $p^iff^f mmm 15 ismM^nt Miii^s - n^w&^wmmmmm 
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19. $p^m^(j$ebii5 15 ^^ifaii^fif Mm^M^t^^ ' ^n^mmmmx 
5 »m h tom^m ' mm a nmmst • 

20. ^n^sffWIiSHIS 15 ^mMt^MUiM^l;^ > zat^^H -«I?W!Sf 

10 b# • m-mmmmmmBmmm^nmmxww^yj^mmm &mm mm • 

21. $o^is#^fjigHii 20 ^j3ffat^ntMm?«^^fi;- - ^mmmmtYwmmm 

15 

22. wmmnmmm 20 m^mzsmmmm^jm - %wmmm\mmmm 

20 23. $ni««j$miis 20 tom^m^m^S; > K^^MKgff mmmm 

24. $nra«L*!j$Eais 20 ^j5if2i^0f MsH^si^^?£ ' ^^mmmmmmmm 

25 Z1M Wfe • 

25. $n^iswjffiHii 15 TOfM^BfM^^^^rfA ' jt^MjAm^ ft— ym 

"jjffifflM— «$t^ ' mmmrnmm—DVD+Rymm^- dvd+rw ^ 
mm ° 

27. mmn mmmmm 26 iimai^Bf M^ff^^s • n^M^isim mmm 

imma-k n m wig mmmmm^tmrnxBrn - mwmmmm 
mwmm ° 
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